Intracerebroventricular injection of streptozotocin causes neurotoxicity to myelin that contributes to spatial memory deficits in rats.
It has been reported that intracerebroventricular (icv) injection of streptozotocin (STZ) impairs spatial memory by disrupting glucose utilization through an insulin-dependent mechanism in the cerebral cortex and hippocampus. However, evidence of septal damage and microglosis induced by icv STZ suggested that its neurotoxic effects could contribute to the memory impairment. The present study examined the histopathological changes in adult rats following three icv STZ injections (0.25 mg into each lateral ventricle) and their effects on spatial memory in a Morris water maze task. STZ retarded acquisition of reference learning (progressive reduction in escape latency) and disrupted working memory (difference in escape latency between the two swims within a daily session). STZ caused selective injury to myelin and axons in the fornix and hippocampus in association with activation of microglia. The 3rd ventricle was enlarged by 100-150% because of a loss of ependymal cells and damage to hypothalamic periventricular myelin but the process involved in these changes is unclear. Our findings provide an alternative explanation for the decrease in glucose utilization in the hippocampus and cortex and the impairment of spatial memory induced by STZ. These could result from a disruption of the communication through myelinated axons in the fornix connecting the septum and the hippocampus, and through other myelinated axons adjacent to the ventricles. The selective damage to myelin may well result from oxidative stress.